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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Disposition of Claims 
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Application Papers 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 



1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



2. Claims 16, 17, 19, 24-27, and 30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Matayabas (US 2003/0128521 , of record). As best depicted in Figure 1 , 
Matayabas is directed to an apparatus/system comprising a printed circuit board, an 
integrated circuit chip 2 (heat generating device), an integrated heat spreader 6 (heat 
dissipating device), and a first thermal interface material 7 disposed between said 
integrated circuit chip and said integrated heat spreader (Paragraph 20). The reference 
further suggests that the thermal interface material can comprise a polymer matrix and 
a thermally conductive filler (Paragraph 21). In this instance, it appears that a covalent 
bond would necessarily result between the thermally conductive filler and both the 
integrated heat spreader and the integrated circuit chip. It is further noted that Figure 1 
in the original disclosure depicts these bonds 124, 126 and there does not appear to be 
any unique processing that results in the occurrence of said bonds (disclosure in 
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Paragraph 18 is related to the covalent bonds between the filler and the matrix, not the 
filler and the chip or spreader). 

With respect to claim 19, the thermal interface material of Matayabas (matrix and 
filler) is seen to constitute a molecular composite material. 

Regarding claim 24, as noted above, the heat dissipating device is an integrated 
heat spreader. 

As to claim 25, the apparatus/system of Matayabas includes a heat sink 8. 

With respect to claim 26, the apparatus/system of Matayabas includes a second 
thermal interface material 9 between said spreader and said heat sink. In a similar 
manner to the first thermal interface material, one of ordinary skill in the art at the time 
of the invention would expect a covalent bond between the thermally conductive filler of 
the second thermal interface material and the heat spreader or heat sink. 

Regarding claim 30, Matayabas discloses an apparatus/system wherein the 
integrated circuit package is a C4 package (Figure 1). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 18, 21, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matayabas and further in view of Takeuchi (US 2003/0122242, of record). As 
detailed above, Matayabas substantially teaches the apparatus/system of the claimed 
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invention, including the use of a first and second thermal interface material between 
respective components. In describing the thermal interface material, Matayabas 
suggests the exemplary use of a silicone-based gel; however, the reference further 
suggests that additional polymer matrices are within the scope of the reference, such as 
those based on polyurethanes, polyureas, anhydride-containing polymers, and the like. 
One of ordinary skill in the art at the time of the invention would have recognized this 
language as including any polymer matrix that is suitable for use in a thermal interface 
material, including epoxy (described as thermal epoxy), as shown for example by 
Takeuchi (Paragraph 20). In this instance, Takeuchi recognizes the use of a wide 
variety of material, including epoxies, for the polymer matrix. Absent any conclusive 
showing of unexpected results, one of ordinary skill in the art at the time of the invention 
would have found it obvious to use any of the well known materials, such as epoxy, 
used to form polymer matrices in thermal interface materials. 

5. Claims 20, 22 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matayabas. 

As to claim 20, Matayabas suggests a thermal interface material comprising 
thermally conductive fillers. In describing the fillers, Matayabas suggests the use of a 
wide variety of filler average particle sizes and distributions (Paragraph 31 ). It is 
additionally noted that the reference suggests the exemplary use of fillers having an 
average particle size less than 30 microns. It appears that such an arrangement is 
analogous to the claimed "nanocomposite" requirement as there is no quantitative 
distinction provided in the original disclosure. Furthermore, it is evident that Matayabas 
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is directed to a wide variety of constructions in which extremely small filler materials are 
included in the thermal interface material. Absent any conclusive showing of 
unexpected results, one of ordinary skill in the art at the time of the invention would 
have found it obvious to form said material with a nanocomposite material. 

With respect to claims 22 and 28, as detailed above, the apparatus/system of 
Matayabas includes a thermal interface material comprising a polymer matrix and a 
thermally conductive filler, wherein said filler would be covalently bonded to the 
integrated circuit package and the integrated heat spreader. The reference further 
suggests that the "example embodiment" has a thermal conductivity of 3.4 W/mK 
(Paragraph 30). It is noted, however, that the reference further teaches one of ordinary 
skill in the art at the time of the invention would have been able to appropriately select 
the filler selection and weight percent as such parameters are recognized as affecting 
the properties (conductivity) of the thermal interface material. A fair reading of 
Matayabas suggests the use of thermal interface materials having a wide variety of 
conduct ivies, including those above 4 W/mK. One of ordinary skill in the art at the time 
of the invention would have been able to appropriately determine the desired 
conductivity as a function of the specific system/apparatus, there being no showing of 
unexpected results to establish a criticality for the claimed conductivity. 

Allowable Subject Matter 
6. Claim 23 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Response to Arguments 

7. Applicant's arguments filed January 8, 2007 have been fully considered but they 
are not persuasive. It is initially noted that claims 1 5-26 were erroneously excluded 
from the previous communication. Additionally, the rejections with Nakanishi have been 
removed. 

Applicant argues that Matayabas does not disclose that the thermal interface 
material is covalently bonded with the heat generating device or the heat dissipating 
device. The examiner disagrees. In an analogous manner to the claimed invention, 
covalent bonds would be formed between the filler particles of Matayabas, which is part 
of the thermal interface material, and the integrated heat spreader and the integrated 
circuit chip. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R. Fischer whose telephone number is (571) 

272- 1215. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Justin R Fischer 
Primary Examiner 
Art Unit 1733 



JRF 

February 28, 2007 



